Summary: Salmonella spp. isolates from a previous survey were studied with the aim to provide epidemiological data regarding the distribution and spread of the pathogen in pork and pork products in Mexico City, which had been linked to outbreaks. Serotypes and antibiotic resistance profiles of isolates were obtained. Resistance to the most commonly used antibiotics was high and despite the widespread of antibiotic resistant Salmonella there was no clear correlation between resistograms and serovars. While serotyping was not useful to establish epidemiological links, cluster analysis (dendograms) provided some information and to suggest that the transfer of resistance vectors might be common. Epidemiologists face an increasing challenge to control infection and trace outbreaks back to primary sources, particularly where foodborne pathogens are endemic in megacities in developing countries where production systems and distribution channels continue to grow in complexity.
Materials and Methods:
A total of 154 strains from pork and chorizo samples in Mexico City were isolated and serotyped as described elsewhere (Kuri 1994) . Strains from different origin or serotype were assessed for susceptibility to antibiotics using a diffusion test method following Barry and Thornsberry (1985) . The Mastring-S System (Mast Laboratories Ltd., Merseyside, UK) was used with three sets of rings (M11, M41 and M26 on AAA 1 & 21 media) and 8 disks each to assess 18 antimicrobials of clinical and epidemiological relevance in relation to Enterobacteriaceae in Mexico and Latin America. Dried plates were inoculated with standardised inoculum and dried. Tempered rings were applied onto the agar and incubated (within 15 min) at 37 AEC for 16-18 h. Two perpendicular diameter measurements to the nearest millimetre of the zones of complete inhibition was recorded and analysed to find the minimum inhibitory concentration (MIC) values. Each strain was tested in duplicate and Escherichia coli, Staphylococcus aureus, and Pseudomonas aeruginosa (ATCC 25922, 25923 and 27853) were used as standard controls. To classify the strains according to their susceptibility, USA NCCLS interpretative values (Barry & Thornsberry, 1985) of the areas of inhibition as breakpoints for each drug were used. Else, best discriminations computed from distribution of frequencies of size of inhibition zones of all the strains. Intermediate resistance was not meaningful for most drugs and thus ignored. Only antibiotics useful for discrimination were used to construct the basic resistogram. Average linkage cluster analysis was performed with the antibiotic susceptibilities (mean inhibition diam.) as the degree of relatedness among the strains using a single matching coefficient. Dendrograms were plotted and partitions selected. Further analyses included descriptive statistics of the partitions and contingency tables of the relation on the antibiotic resistance grouping and other characteristics of the strains also using Genstat 5, 2.2 (Vax/VMS5).
Results and Discussion:
The broad range of serovar distribution showed nearly half of the serotypes present in less than 1/3 of all samples. No single source of contamination or defined pattern was identified. Relationships between antibiotic resistance and serotype were difficult to quantify due to the high number of serovars (Kuri et al. 1994 ). Also, in over a third of the samples containing the pathogen more than one different serovar was isolated. A wide combination of resistance patterns
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236 POSTER PRESENTATIONs POSTER PRESENTATIONs was found (Table 1) . Statistical analysis showed no significant difference (p >0.001) in the incidence of resistance related to the origin of the isolate. Two partitions selected for further analysis left four ungrouped strains. One with 94 % similarity and 8 main groups and another at 92% similarity and 5 groups Table 1 . Relative proportion resistance to selected Table 2 . Average susceptibility to selected drugs of Salmonella-resistant isolates from pork (54) agents measured as zones of inhibition (mm) and chorizo (36) as percentage of resistant isolates for class strains for partitions (G) formed at 92 % similarity levels from the cluster analysis (Table 2) . Comparison of the means of susceptibility values of every antibiotic for each group were carried our with t-tests. Correlation analysis of the grouping and origin of the strain (product, sample, sampling area in Mexico City), serovar, somatic group, and resistogram was performed as accumulated analysis of deviance for each contingency table (92 % similarity data) and the variables above. Groupings consistently correlated (p<0.001) with the values of antibiotic resistance with the exceptions of 4 drugs. Most clusters contained only two strains and contributed little to the analysis (patterns of occurrence were not significant). One group comprised isolates with different single patterns, sometimes related. The G1 (92% similarity) presented mainly tetracycline single resistance grouping 70 % of Salm. anatum and 50 % of Salm. derby isolates were obtained from either pork or chorizo samples widespread across all the areas of the city. Salm. anatum strains originated either in butchers or street markets. Those 13 strains comprised less than 14 % of those analysed and 10 % of the total isolates. As a representative example, from the 12 isolates of Salm. bredeney six strains were procured from the same area, but the rest are equally distributed among 3 zones of the city. The cluster analysis show them distributed between 2 groups, one with seven and other with three isolates, which share the same antibiogram (T S K GM), and originated in different areas from three different supermarket chains; two from the same retailing group sharing their suppliers. Generally, strains from the same sample shared drug susceptibility patterns, and showed with high similarity level in the dendograms, even in cases where they had different serovars.
Conclusions:
No defined infection pattern could be established, as no correlation (by analysis of deviance) between the grouping and the origin or serovars of the isolates was observed. No differences were found in Salmonella spp. antibiotic susceptibility regarding the source, but links were found by cluster analysis. It is unlikely that the pathogens originated from a single source (e.g. the intestinal contents of the animal) or were introduced from single sources, particularly because multiple serovars are widespread among the herds and perhaps even in single animals multiple Salmonella serotypes coinhabit. The problem is complex, and a feasible approach to reducing consumers' risk could be to combine measures to reduce contamination and infection of the products before consumption.
